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(54) Milk sampling device. 



(57) A milk samplng device for a 
milking machine is fitted in a milk tube 
between a set of teat cups and a milk 
line of the milking machine. The 
device includes a passageway 4 
through which air and entrained milk 
pass, and a chamber 5 of larger 
volume than the passageway and milk 
tube. The chamber 5 is connected to 



the passageway 4 by means of an 
orifice, which can be sealed by valve 
member 8, a conduit 6 and a chamber 
7. A sampling vessel 22 is connected 
to chamber 5 by means of a tapered 
rubber sleeve 21 . The pulsating flow of 
milk and air causes variations of 
pressure as between the passageway 
and the chamber resulting in a lower 
pressure in the chamber which draws 
a sample of milk into this chamber and 
thence into the sampling vessel. 




The drawings originally filed were informal and the print here reproduced is taken from a later filed formal copy. 
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SPECIFICATION 
Milk sampling device 

This invention relates to milk sampling devices 
and/or methods of operating the same. 
5 It is an object of the present invention to 

provide a milk sampling device which will at least 
provide the public with a useful choice. 

Accordingly in one aspect the invention 
consists in a method of sampling milk passing 

1 0 through a milk tube between a milking cluster and 
a milk line in a manner such that the pressure in 
the milk tube varies during milking in a pulsating 
manner, said method comprising the steps of 
passing a mixture of air and entrained milk 

1 5 through a passageway in said milk tube and 

drawing off from said passageway a proportion of 
said mixture of air and milk through a restricted 
orifice into a chamber of greater volume relative 
to the volume of said passageway and adjacent 

20 parts of said milk tube, by use of the pulsating 
variation in pressure between the pressure in said 
passageway and the pressure in said chamber 
resulting in the pressure in said chamber being 
lower than that in the passageway, the amount of 

25 milk drawn off being a representative sample of 
the milk flowing through siad passageway and 
collecting the sample of milk in a sample vessel. 

In a further aspect the invention consists in a 
milk sampling device which in use is fitted in a 

30 milk tube between a milking cluster and a milk 
line of a milking machine, said device comprising 
a passageway, a sampling opening leading from 
said passageway, said sampling opening leading 
to a large chamber of large volume relative to the 

35 volume of said passageway and adjacent parts of 
said milk tube associated therewith in use, and a 
removable sampling flask associated with said 
large chamber the construction and arrangement 
being such that in use on said passageway being 

40 connected in said long milk tube between a 
milking cluster and the milk line of a milking 
machine and on a mixture of air and milk being 
passed through said passageway from the teat 
cups to the milk line, in a manner such that the 

45 pressure in said passageway varies in a pulsating 
manner, a sample of the milk will be extracted 
from the mixture by the pressure in the enlarged 
chamber being lower than the pressure in said 
passageway such lowering in pressure resulting 

50 from the milk entrained in the air reducing the 
pressure in said passageway as surges of milk 
occur during milking. 

To those skilled in the art to which this 
invention relates, many changes in construction 

55 and widely differing embodiments and 
applications of the invention will suggest 
themselves without departing from the scope of 
the invention as defined In the appended claims. 
The disclosures and the descriptions herein are 

60 purely illustrative and it is not our intention to 
limit the scope of the invention by those 
disclosures and descriptions, or otherwise, than 
by the terms of the appended claims. 

One preferred form of the invention will now be 



65 described with reference to the accompanying 
drawings in which: 

Figure 1 is a cross-section of a sampling device 
according to the invention, 

Figure 2 is a perspective sketch of a sampling 
70 flask and closure therefore, and 

Figure 3 is a cross-section of a clean-in-place 
adaptor for use with the apparatus of figure 1 . 

Referring to the drawings a milk sampling 
device is provided for use in the flexible usually 
75 rubber tube known as the long milk tube which 
connects the milk pipes of a milking cluster to a 
milk line of a milking machine. During milking, 
due to the pulsator pulses applied through the 
teat cups to the animal, milk leaves the milking 
80 cluster in pulses or surges in a turbulent mixture 
of milk and air of varying densities and passes 
through the iong milk tube on the way to the milk 
line of the milking installation. A milk sampling 
device according to the present invention is 
85 inserted into a break in this long milk tube so that 
the milk/air mixture enters a port 1 and exits 
through a port 2, these ports being connected by 
a passageway having a restricted section 3 and a 
chamber 4 of greater cross-sectional area than the 
90 cross-sectional area of the restricted section 3, 
which act to accelerate and compress or density 
the milk/air mixture as it passes through restricted 
section 3 after which it will expand slightly on 
entering chamber 4. The action of restriction 
95 chamber 3 and enlargement 4 tends to equalise 
variations in density of the milk/air mixture in 
chamber 4 so that any portion of milk collected 
and/or removed from chamber 4 will be 
reasonably representative of the milk component 
1 00 of said mixture. The variations in cross-sectional 
area need not be great but in proportion for 
example as shown in the drawings. 

A chamber 5 is provided in the body moulding 
20 and having a volume which is large relative to 
1 05 the volume of the long milk tube in which parts 1 
and 2 are mounted or at least parts thereof 
adjacent to the chamber 5. 

Chamber 5 is connected to chamber 4 by 
conduit 6 chamber 7 and the gap or orifice 
1 1 0 between tapered valve member 8 and valve seat 
9. 

The gap between the valve member 8 and the 
valve seat 9 is opened and may be adjusted by 
the action of a lever 10 coacting with a cam 

115 surface 1 1 when the lever 10 is rotated with 
respect to a cap 1 6. 

The cam 1 1 is mounted on a valve spindle 14 
and retained thereon by a circllp 12 which fits into 
a groove 1 3 in the spindle 1 5. The spindle 1 5 has 

1 20 a flat surface at 1 4, parallel to the axis of spindle 
1 5, so that the spindle will fit in a "D" shaped 
orifice in each of the cap 1 6 and the cam 1 1 to 
prevent the rotation of cam 11 and spindle 1 5 
when the lever 1 0 is rotated to withdraw the 

1 25 valve member 8 on the spindle 1 5 from valve seat 
9 against the effort exerted by a resiliently flexible 
(rubber or elastomer) seal 1 7. 

The seal 1 7, is designed to apply a closing 
force to collar 1 8 on valve spindle 1 5, and fits 



inside the body moulding 20 at 1 8a and is 
retained by cap 1 6 which snaps over protrusions 
1 9 on the body or may be simply retained in use 
by external atmospheric pressure. 
5 A flat surface 25 on one side, preferably 
downstream to the milk-flow of the outer end of 
valve member 8 provides an additional opening 
between valve member 8 and seat 9 when the 
spindle 1 5 is withdrawn to open the valve. 

10 A tapered rubber sleeve 2 1 fits over the 

outside of the body moulding 20 and is provided 
with an annular rim 24 around an opening 
provided to receive and retain a top lip 23 of a 
sample flask 22. 

1 5 The flask 22, which may be moulded of a 
suitable thermoplastic material such as 
polypropylene or polyethylene, may be readily 
changed after use by pulling it free of sleeve 21 
and fitting a replacement. 

20 A used flask 22a, figure 2, may be simply 

sealed by means of a closure 26 moulded from a 
material such as low density polyethylene. The 
closure 26 may be marked or labelled to identify 
the milk sample. 

25 In operation the milking machine vacuum 

pump is started up, the teat cups are placed on a 
cow; and lever 10 operated to open valve 
member 8 from seat 9; the teat cups, claw, long 
milk tube and milk sampler are evacuated to say 

30 _50kPa. 

As soon as milk starts to flow from the cow, 
the vacuum level in the claw will drop, (pressure 
will rise) say to — 35kPa as the milk flow begins to 
congest and/or occlude the long milk tube and as 

35 atmospheric pressure continues to bleed in via 
the air admission hole (approx. 0.8 mm diameter) 
which is provided in standard milking claws. 

When the milk flows up the long milk tube to 
the milk line, the vacuum level in the long milk tube 

40 will drop, or pressure will rise, in a similar 

manner to that described for the claw. However 
chamber 5 in the sampler body which is of a large 
volume relative to the long milk tube or at least 
parts of the long milk tube adjacent chamber 5 

45 and is coupled to the long milk tube by means of 
the valve orifice between 8 and 9, has also been 
evacuated to — 50kPa, and since the vacuum or 
pressure level in 5 will change slowly because of 
the restriction offered to airflow between 5 and 4 

50 by said valve orifice, the vacuum level in chamber 
5 will still remain close to -50 kPa when the 
vacuum level drops, or pressure rises in chamber 
4 under the influence of the milk flow. 

When this pressure differential exists, some air 

55 and entrained milk will flow from chamber 4, 
between valve member 8 and valve seat 9, 
through chamber 7 and conduit 6 to chamber 5 
and will carry with it a small portion of the milk 
passing through chamber 4. The entrained milk 

60 will fall by gravity into the flask 22. 

When the pulse or surge of milk reaches the 
milk line and the pulsation action on the teat cups 
has stopped or reduced milk flow from the cow's 
teats, the vacuum level in the claw, long milk tube 

65 chamber 5 and flask 22 of the milk sampler will 



again rise to —50 kPa so that the cycle will repeat 
with the next and succeeding surges of mifk; 

It will be seen that the sampler "sips" or 
extracts a small portion of each surge of milk 
70 passing through chamber 4 and the successive 
small portions are collected in the sample flask 
22. 

The proportipn removed from the main flow 
may be adjusted by use of lever 1 0 to alter the 

75 position of valve member 8 and thus the orifice 
area between chamber 4 and chamber 5. To a 
lesser degree it may also be controlled by the 
volume of chamber 5 and flask 22 relative to the 
volume of space in chamber 4 and the long milk 

80 tube. Because the air space in flask 22 will 

change as it fills with milk it is desirable to have 
the volume of chamber 5 relatively large 
compared with that of flask 22. 

By use of lever 1 0, the size of the sample 

85 collected may be adjusted to suit low or high yield 
cows and/or the requirements of the milk 
analyses. 

The sample so collected will within acceptable 
limits be so a consistent representative proportion 
90 of all the milk passing through chamber 4. 

For clean-in-place washing, sample flask 22 
may be replaced by adaptor 27 (figure 3) which is 
connected to a supply of washing fluid. With valve 
member 8 fully retracted from valve seat 9, and 
95 the milking machine in operation, washing of all 
milk contact surfaces will be effected. 

The invention also envisages a milking 
machine incorporating a device as above 
described and/or method of operating the same. 



100 Claims 

1 . A method of sampling milk passing through 
a milk tube between a milking cluster and a milk 
line in a manner such that the pressure in the milk 
tube varies during milking in a pulsating manner, 

105 said method comprising the steps of passing a 
mixture of air and entrained milk through a 
passageway in said milk tube and drawing off 
from said passageway a proportion of said 
mixture of air and milk through a restricted orifice 

110 into a chamber of greater volume relative to the 
volume of said passageway and adjacent parts of 
said milk tube, by use of the pulsating variation in 
pressure between the pressure in said 
passageway and the pressure in said chamber 

1 1 5 resulting in the pressure in said chamber being 
lower than that in the passageway, the amount of 
milk drawn off being a representative sample of 
the milk flowing through said passageway, and 
collecting the sample of milk in a sampling vessel. 

120 2. A method as claimed in claim 1 which 

includes the steps of passing said mixture of milk 
and air through an upstream section of restricted 
area followed by a section of enlarged cross- 
sectional area from which latter area said sample 

125 is drawn off. 

3. A method as claimed in claim 1 or claim 2 
which includes the steps of adjusting the size of 
said orifice according to an estimation of milk 
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yield so that successive samples are of about the 
same volume even though the total milk yields 
vary. 

4. A method of sampling milk when effected 

5 substantially as herein described with reference to 
and as illustrated by the accompanying drawings. 

5. A milk sampling device which in use is fitted 
in a milk tube between a milking cluster and a 
milk line of a milking machine, said device 

1 0 comprising a passageway, a sampling opening 
leading from said passageway, said sampling 
opening leading to a large chamber of large 
volume relative to the volume of said passageway 
and said milk tube associated therewith in use, 

15 and a removable sampling flask associated with 
said large chamber the construction and 
arrangement being such that in use on said 
passageway being connected in said long milk 
tube between a milking cluster and the milk line 

20 of a milking machine and on a mixture of air and 
milk being passed through said passageway from 
the teat cups to the milk line, in a manner such 
that the pressure in said passageway varies in a 
pulsating manner, a sample of the milk will be 

25 extracted from the mixture by the pressure in the 
enlarged chamber being lower than the pressure 
in said passageway such lowering in pressure 
resulting from the milk entrained in the air 
reducing the pressure in said passageway as 

30 surges of milk occur during milking. 

6. A milk sampling device as claimed in claim 5 
wherein said passageway includes an upstream 



section of restricted cross-sectional area followed 
• - by a downstream section of enlarged cross- 
35 sectional area. 

7. A milk sampling device as claimed in claim 5 
or claim 6 wherein said apparatus includes 
adjustable means manually operable to adjust the 
size of the sampling orifice and accordingly the 

40 relative size of the sample collected relative to the 
volume of milk passing through the passageway. 

8. A milk sampling device as claimed in claim 7 
wherein said adjusting means comprise a tapered 
valve member fitting in a valve orifice, said 

45 tapered valve member being adjustable axially to 
cause adjustment of the size of the sampling 
orifice. 

9. A milk sampling device as claimed in claim 8 
wherein said axial adjustment of said valve 

50 member is effected by rotating a cam surface 
relative to a fixed member to move said valve 
member axially. 

1 0. A milk sampling device as claimed in claim 
8 or claim 9 wherein said valve member has a 

55 flattened surface on the downstream side thereof. 

1 1 . A milk sampling device when constructed 
arranged and operable substantially as herein 
described with reference to and as illustrated by 
the accompanying drawings. 

60 1 2. A milking machine having fitted in a milk 
tube between a set of teat cups and a milk line 
thereof a milk sampling device according to any 
one of claims 5 to 1 1 hereof. 
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